Change of Base

1. Changing to Base 10.

If the given number in any base a is written as x4x3x2x1x0 (the subscript indicates the place values), for instance then, in base 10 this number equals

= (x0 . a0) + (x1 . a1) +  (x2 . a2) + (x3 . a3) + (x4 . a4) 

Example: Convert (150)5 to base 10.

Here we identify x0=0, x1=5, x2=1. So the number in base 10 

= (0 . 50) + (5 . 51) +  (1 . 52)  = 0 + 25 + 25 = 50. 

2. Changing from base 10 to any other base

If the given number in base 10 is written as y4y3y2y1y0, then in a different base, a, the same number can be found out by the following procedure:

(i) Write down different powers of a, until the value of the power exceeds the number as y4y3y2y1y0

(ii) Make the following table:

	n
	Power of base a (descending order)
	Division
	Remainder

	3
	.a3
	Number of groups of a3 in the number
	Rem1

	2
	.a2
	Number of groups of a2 in the Rem1
	Rem2

	1
	. a1=a
	Number of groups of a in the Rem2
	Rem3

	0
	. a0 = 1
	Number of groups of 1 in the Rem3
	0


The final result is the number from Division column.

Example: Convert 92 to it corresponding number in base 5.

	n
	Power of base a (descending order)
	Division
	Remainder

	3
	53  =125
	Number of groups of 125  in the 92 = 1
	33

	2
	52=25
	Number of groups of 25  in the 33= 1
	8

	1
	 51=5
	Number of groups of 5 in 8 = 1
	3

	0
	 50 = 1
	Number of groups of 1 in 3 = 3
	0


Hence (92)10 = (1113)5.

